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FOREWORD

Under the National Forest Policy Statement signed by Tasmania in April 1995, the Tasmanian and Commonwealth governments agreed to a framework and a joint scientific and public consultation process for a comprehensive regional assessment (CRA) of Tasmanian forests leading to negotiation of a Regional Forest Agreement (RFA) for Tasmania.

The CRA information is being gathered in two separate assessment processes:

(

a social and economic assessment which covers issues such as social impacts, forest resources including wood, mineral and other resources, forest uses such as tourism and apiculture, and industry development options; and

(

an environment and heritage assessment which covers issues such as cultural heritage, biodiversity, endangered species, old growth, wilderness, wild rivers, national estate and world heritage.

This report is one of a series of reports being produced for the environment and heritage assessment component of the CRA.
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SUMMARY

There are 757 bryophyte taxa (includes all species and their varieties/subspecies) recorded for Tasmania comprising 333 liverworts and 424 mosses, of which 17 liverworts and 36 mosses are endemic to the state.

A preliminary assessment of the liverworts indicates that there are 15 (presumed) extinct species, 38 critically endangered species, 11 endangered species and 47 vulnerable species. A preliminary assessment of the mosses indicates that there are 18 (presumed) extinct, whilst 63 are critically endangered, 16 endangered and 34 vulnerable. 

Ten liverwort species and 62 mosses for which there are insufficient data (DD) are recorded.  These are species which have been recorded in the literature but for which there are no voucher specimens at HO.

Most Tasmanian statutory reserves (Forest Reserves excepted) have been surveyed with these data forming the basis for reservation status assessments.  Published data where relevant has also been used.

Reservation options are given for the unreserved bryophytes only.  Locations are indicated where exact locations are available.  Where such information is not available, a broader area is suggested.

There is great lack of systematic data regarding the ecology, distribution and management requirements for many of the bryophyte species.  Distributional data from within Tasmania's statutory reserve system is the most complete data set to date, with localised studies providing information for rainforest and alpine environments.  However, few of these data provide insights into the threats imposed by different land uses and management practices.

PROBLEMS and LIMITATIONS

There are a number of problems associated with a project of this nature which impose limitations on the way in which the information contained within this report should be interpreted.  These problems stem from both the very nature of bryophytes and their relationship to the environment, and the accuracy of the data held at the Tasmanian Herbarium (HO).

•
The results contained within this report are based upon distributional records and for the majority of species does not assume any knowledge about ecological requirements.  There is very little ecological information for Tasmania's bryophytes, especially for the rare species, and this poses serious limitations when suggesting reserve options.  This is in direct contrast to the vascular plants for which there is a wider range of reliable data on ecology, distribution and management requirements.  

•
Bryophytes are very sensitive to microhabitat, with species turnover often occurring within metres or less.  Modelling species on a 10km x 10km grid square system will fail to take into account important microhabitat factors such as climate, topography, substrate, hydrology and disturbance.  If adequate reservation options are to be achieved then microhabitat characteristics will need to be identified.

•
To date there are insufficient data to adequately assess the conservation status of Tasmanian bryophytes.  The assessments provided in this report are based solely on distributional information from HO and the literature.  This information gives no indication of the health of the population, its extent, the nature of its distribution at a locale (eg. patchy, contiguous or isolated individuals) or the impact of land use.

•
The lack of data makes it difficult to assess whether a species is genuinely rare or simply under-sampled.  Consequently, a species classed as vulnerable may well be at more risk and potentially rarer than one classed as critically endangered.  It is likely that over time the assessments made in this report will need to changed.  It is intended that the conservation categories assigned to species provide a basis for future assessments.

•
There is a problem with the taxonomic accuracy of many of the voucher specimens held at HO.  Only a small proportion of the bryophyte collection has been verified by specialists and some of the voucher specimens may well be mis-identifications or synonyms.  This alone has serious implications for the adequate conservation and reservation of species.  For example, similar work in the lichen family, Parmeliaceae, has uncovered both new and erroneous records for Tasmania based on the collection at HO (Kantvilas et al. 1997).  This project planned to rectify this situation for rare species, however, the task was much greater than envisaged and little was achieved.  Consequently, the data upon which the conservation status is based contains a number of taxonomic problems.

•
Potential reserve options for the bryophytes have only been provided for unreserved species.  There is still a need to consider species which are poorly reserved and to put in place a program for improving the security of critically endangered, endangered, and vulnerable species.  The success of such a program relies heavily on a greater level of information than is currently available.

1. INTRODUCTION

The management and conservation of Tasmanian plant communities has been directed largely towards the higher plant component, with Sphagnum communities (Whinam et al. 1989 and in press) being the one exception.  There are over 700 recorded bryophyte taxa native to Tasmania, and when compared to the 1476 native vascular plants, they contribute significantly to overall biodiversity.  Within rainforest communities, the contribution to overall biodiversity on a proportional basis is substantially higher.

Much of the work on the distribution of bryophytes within Tasmania has been conducted in undisturbed rainforest, mixed forest, wet forest and alpine environments.  This is understandable as these vegetation types contain the greatest diversity of bryophytes.  However, these are also the best protected vegetation types within the Tasmanian reserve system.  Those vegetation types which are either poorly reserved or unreserved are often also the ones in which least is known about their bryophyte component.  This is especially the case in the agricultural regions where much of the native vegetation is confined to remnant stands and is under continuous pressure from grazing, burning and clearing.

Within Tasmania there is a good basis for ongoing work on bryophytes.  Taxonomically, they are well studied, even if this information is scattered through a range of international journals, often in languages other than English.  There is an increasing awareness of the need for more information on the distribution and ecology of bryophytes within Tasmania (Brown et al. 1994).  Extensive work has been conducted within the Tasmanian statutory reserve system (Moscal & Kirkpatrick 1995) and consequently reasonable assessments can be made regarding the reservation status of some Tasmanian bryophytes.  However, despite this, the lack of funding in the past has meant that the current status of information for the bryophytes lags far behind that of higher plants, and, to date, researchers have only scratched the surface.  Some comments regarding the conservation status of particular species can be found in recent studies (Jarman 1994; Jarman & Kantvilas 1994; Jarman & Kantvilas 1995). However, these authors stress the preliminary nature of any assessments.  Given these facts there is little reason for ignoring the need to increase the resources required to improve our knowledge on the distribution and ecology of Tasmanian bryophytes.

With these problems in mind, this study assesses the conservation and reservation status of Tasmanian bryophytes.  The conservation status categories which have been assigned to each species are very much preliminary as more information is required to correctly assess their status.  As a consequence, future work is likely to result in either an upgrading or downgrading of the status of particular species.  The reservation status of Tasmanian bryophytes is based upon extensive work carried out within the state's statutory reserve system and represents a substantial contribution to our knowledge of bryophytes.  However, there are still many species for which there are no data.  Many records are historical and may be synonyms, mis-determinations or relate to species which appear to be extinct.  Continuing work into the distribution, biodiversity, ecology, conservation and management of Tasmania's bryophyte flora will improve the information base.
2. METHODS

Data Collection
Data sources and organisation
The majority of the data used for assessing conservation and reservation status were obtained from specimens in the Tasmanian Herbarium (HO).  Most of the recent collections were the result of work by A. Moscal as part of a National Estate project (Moscal & Kirkpatrick 1995). This work focused on areas within the secure reserve system in order to gain a good understanding of the reservation status of the moss and liverwort taxa.  The data were entered into a DECODA database by 10 x 10 km national mapping grid squares.  Further data were obtained from the literature.

Literature sources
In recent years there has been a number of studies into the distribution of bryophytes within particular areas of Tasmania.  There are often no specimens held at HO from these studies.  However, the data have been published and provide a source of distributional data.  The data sources used come from secure reserves: Mount Wellington (Ratkowsky & Ratkowsky 1982) Cradle Valley (Jarman 1988), Mount Sprent (Kantvilas & Jarman 1991), Mount Norold (Jarman 1994), Pelion Plains (Jarman & Kantvilas 1994), and areas lacking secure reserve status: Southern Forests (Brasell et al. 1986), Cataract Gorge, Punch Bowl and Kate Reed Reserves (Ratkowsky & Ratkowsky 1994), Trevallyn State Recreation Area (Ratkowsky et al. 1993), Yarlington Tier (Kantvilas & Jarman 1993), the Mount Murchison area (Jarman & Kantvilas 1995a) and the King River (Jarman & Kantvilas 1995b).  Data from these studies were entered into an existing database used for the Atlas of Tasmanian Bryophytes (Moscal & Kirkpatrick 1995) and have been used in the assessment of conservation/reservation status.

Conservation and Reservation

Conservation Status of Tasmania's bryophytes
A preliminary assessment of the conservation status of Tasmanian bryophytes has been made based upon the distribution of species within a 10 x 10km grid square system.  The conservation status of Tasmania's bryophytes is listed in Appendix C.  Species whose presence in Tasmania is doubtful or uncertain are listed separately, also in Appendix C.  The conservation status uses the IUCN Red List Categories (1994) (Appendix B).  All species are given a conservation code.  

Reservation status of Tasmanian bryophytes
Reservation status, as used in this report, is based upon the presence of a species within the statutory reserve system.  Forest reserves have not been included in the assessment as they were not proclaimed at the time of data collection.  A statutory reserve requires both houses of Parliament to revoke its status.  Species occurring only in other types of reserves are not considered to be securely reserved.  Three levels of reservation are recognised:

Unreserved (species occurs in no secure reserves)

Poorly Reserved (species occurs in only 1 secure reserve)

Well Reserved (species occurs in 2 or more secure reserves)

Identification and prioritization of areas needing further reservation for mosses and liverworts.
Those taxa with no reliable records within the statutory reserve system and with records from outside the system (many taxa had no records at all) were identified.  Their distributions by grid square were tabulated.  The irreplaceable squares were identified.  These were squares where taxa with singleton records were found.  These squares were then prioritised by the number of unreserved species within them.  Squares with one or more unreserved species that were not picked up in the irreplaceable squares were then identified.

Conservation and reservation database
Data gathered from the different sources were entered into a relational database for use as reference and for publication in this report.  Information relevant to this project which is stored in the database includes: family, species name, reserves in which the species is known to be present, conservation status, reservation status, endemism, and the percentage of vouchers present at HO for species which have not been recorded since 1950 or between 1951 and 1975 or from 1976 to present and occur in 15 or less grid squares. 

3. RESULTS AND DISCUSSION

Conservation Status
There is a good understanding of the conservation status of Tasmania's higher plant flora, with assessments published as early as 1991 (Kirkpatrick et al. 1991a,b) and a recent revision (FAC 1994).  This information forms the basis for Tasmania's Threatened Species Protection Act (1995).  In contrast, the situation for the bryophytes has lagged far behind.  This is not unexpected given that higher plant floras have traditionally attracted the greatest attention from botanists, horticulturists and foresters.  Tasmanian bryology has a long history and descriptions of the bryophyte flora were published in the mid part of the nineteenth century (Wilson 1859).  However, the impetus generated by early bryologists, notably Leonard Rodway, William Weymouth and Richard Bastow, waned.  The publication of a moss (Scott & Stone 1976) and liverwort (Scott 1985) flora for south-eastern Australia gave botanists an up-to-date treatment of the floras.  Consequently, in recent times, there has there been a concerted attempt to study the ecology and distribution of Tasmania's bryophytes.  Despite the efforts of contemporary bryologists, the data available to make an adequate assessment of bryophyte conservation status still lack the geographic integrity which characterises the higher plant assessments.

Brown et al. (1994) discuss the important issues affecting the conservation and reservation of Tasmanian non-vascular plants.  The issues discussed are highly relevant to this study and should be referred to as part of the RFA decision making process.  A number of these issues are also discussed in the following text.

Results of Conservation Status assessment
The results of the conservation assessment are detailed in appendix C.  These results are preliminary and are intended to provide a basis for future assessments.  Fifteen liverwort species are considered to be extinct, whilst 96 liverwort species are considered threatened (CR, EN and VU).  Another forty-one species are lower risk - conservation dependent.  Additionally there are ten liverwort species for which there are insufficient data (DD).  Some of these species may in fact be extinct, because these voucher records and the specimens on which they were based could not be located. Table 3.1a lists the statistics for each IUCN category. 

Table 3.1a Conservation Status: Liverworts (includes all taxa).

	Endemics
	17

	Extinct
	15

	Critically Endangered
	38

	Endangered
	11

	Vulnerable
	47

	Lower Risk-conservation dependant
	41

	Lower Risk-near threatened
	22

	Lower Risk-least concern
	139

	Data Deficient
	10


Eighteen moss species are considered to be extinct, whilst 113 moss species are considered threatened (CR, EN and VU).  Another 28 species are lower risk - conservation dependent.  Additionally there are 62 moss species for which there are insufficient data (DD).  These are species for which there are no voucher specimens. Table 3.1b lists the statistics for each IUCN category.

Table 3.1b Conservation status: Mosses (includes all taxa).

	Endemics
	6

	Extinct
	18

	Critically Endangered
	63

	Endangered
	16

	Vulnerable
	34

	Lower Risk-conservation dependant
	28

	Lower Risk-near threatened
	23

	Lower Risk-least concern
	149

	Data Deficient
	62


Reservation Status

Approximately ten percent of Tasmanian bryophytes are not known from the statutory reserve system, a figure which compares favourably with that of vascular plants (approximately 15%).  However, this is more an indication of the distribution of bryophytes rather than the success of Tasmania's reserve system.  Alpine, rainforest, wet eucalypt forest and buttongrass moorland contain rich bryophyte floras and have high levels of reservation.  The agricultural and urban regions are priority areas for reserving bryophytes.  The drier regions of the midlands and east-coast are areas for which there is little information and it is likely that remnant vegetation for these areas will be important refuges for a number of unreserved species.  There are at least 29 unreserved bryophytes for which there is only general locational information.  Adequate reservation of these species will require field work to determine the best reservation options.  Tables 3.2a and 3.2b list the reservation statistics for Tasmanian bryophytes.

Table 3.2a.  Distributional and reservation statistics: Liverworts (includes all taxa at species level and below).

	Total taxa
	333

	Total species in < 20, 10km grids
	175

	Total species in < 10, 10km grids
	120

	Total species in < 5, 10km grids
	74

	species occurring in 1 grid square 
	23

	unreserved species
	27

	present in one reserve only
	24

	species with no locational record
	11


Table 3.2b. Distributional and reservation statistics: mosses (includes all taxa at species level and below).

	Total taxa
	424

	Total species in < 20, 10km grids
	183

	Total species in < 10, 10km grids
	138

	Total species in < 5, 10km grids
	95

	species occurring in 1 grid square 
	34

	unreserved species
	48

	present in one reserve only
	33

	species with no locational record
	61


Distribution patterns of unreserved species

Tables 3.3 and 3.4 list the locations in which unreserved species occur.  Species are listed by location and potential reservation options have been included.  Non-discretionary squares are those squares for which there are no other reserve options for the species, whilst discretionary squares are squares for which there alternative reserve options.  Tables 3.5 - 3.7 and Figure 3.1 show that areas with unreserved taxa are widely distributed in the State. There are no squares for poorly sampled areas such as the Furneaux Group, the northwest coast and the Eastern Tiers.  There is a concentration of squares in the southeast of the State, probably partly reflecting collection activity.  Other concentrations occur in the Tamar Valley, around the margins of the Great Western Tiers and in the West Coast Range and its foothills.  Grid squares 5224, 6039, 5124 and 2556 include species listed as doubtful or of uncertain status.

Table 3.3.  Distribution of species in the non-discretionary 10km x 10km grid squares.

	LOCATION
	10 KM GRID 
	RESERVE OPTIONS
	SPECIES
	COMMENTS

	Tinderbox square
	5223
	Huntingfield Estate,

Crown Lands Act Reserve
	Riccia crystallina
	Known from only one location near Margate.  May well be an adventitious species spread in sand used for landscaping. 

	
	
	
	Barbula chrysopus
	Single record from roadside ditch, Blackmans Bay.

	
	
	
	Barbula luteola
	Old records, no exact locations.

	Kingston square
	5224
	Waterworks Reserve; University Reserve, Truganini Reserve
	Asterella tasmanica
	No exact locations known.  Appears to occur in dry eucalypt forest.

	
	
	
	Megaceros flagellaris
	Known only from the upper Browns River (42o55’S 147o15’E)

	
	
	
	Riccardia prehensilis*
	No exact locations

	
	
	
	Riccia tasmanica
	Collected only between 1900-1930 (Mt. Nelson Range).

	
	
	
	Riccia weymouthiana
	Collected only between 1900-1930, all from the eastern shore of Hobart (top of Sugar Loaf Hill, Risdon).

	
	
	
	Barbula luteola
	Old records, no exact locations

	
	
	
	Bryum creberrimum
	Old records, no exact locations

	
	
	
	Calyptrochaeta felxicollis
	Upper Browns River on private land (42o53’S 147o15’E).  Prefers shaded riparian situations

	
	
	
	Campylium polygamum
	Collected once from Chimney Pot Hill in the Waterworks Reserve.

	
	
	
	Cryphaea parvula
	No exact localities

	
	
	
	Eccremedium arcuatum
	Recorded from Summerleas Rd. and Mt. Nelson

	
	
	
	Hypnum nelsonii
	One old record, no exact location.

	
	
	
	Pottia heimii
	Collected once from open park land at Alexandra Battery in Sandy Bay, Hobart.

	
	
	
	Pottia truncata
	Recent record (1979) from Kingston Reserve (42o59’S 147o19’E).

	
	
	
	Sematophyllum crassiusculum
	All records pre-1918 (Mt. Nelson, Proctors Ck.).


(Table 3.3. Continued)

	LOCATION
	10 KM GRID 
	RESERVE OPTIONS
	SPECIES
	COMMENTS

	Hobart square
	5225
	Domain, Risdon Brook Dam (Water Reserve), Meehan Range SRA and the city park centred on Knocklofty
	Asterella tasmanica
	No exact locations known.  Appears to occur in dry eucalypt forest.

	
	
	
	Riccia bifurca
	Collected once in Hobart area, no exact location.

	
	
	
	Riccia crystallina
	Known from only two locations, The Domain and West Hobart.  May well be an adventitious species spread in sand used for landscaping. 

	
	
	
	Riccia tasmanica
	Collected only between 1900-1930 (Bellerive, Domain, Sugar Loaf Hill, Knocklofty).

	
	
	
	Riccia weymouthiana
	Collected only between 1900-1930, all from the eastern shore of Hobart, Sugar Loaf Hill near Lindisfarne (private land) and from Risdon (42o80’S 147o19’E). Mount Direction is a possibility for reservation.

	
	
	
	Barbula luteola
	No erxact location.

	
	
	
	Bartramia hampeana
	Single record from dry sclerophyll forest below 500m on Mt. Wellington.

	
	
	
	Calyptrochaeta felxicollis
	Mt. Wellington (300 metres).

	
	
	
	Cryphaea parvula
	No exact localities

	
	
	
	Desmatodon convolutus
	No exact localities

	
	
	
	Drepanocladus brachiatus
	Single record from McRobies Gully (19th. century), but no accurate location (45m contour).

	
	
	
	Eccremedium minutum
	Recently collected from the northern slopes of the Domain.

	
	
	
	Phascum tasmanicum var. tasmanicum
	Recently collected from the Meehan Range SRA (Derwent 331562) and the Domain (Derwent 265545)

	
	
	
	Pottia truncata
	Two recent collections (1995) from the Domain (Derwent 268533 & 265535).

	
	
	
	Sematophyllum crassiusculum
	All records pre-1918 (Hobart Rivulet).


(Table 3.3. Continued)

	LOCATION
	10 KM GRID 
	RESERVE OPTIONS
	SPECIES
	COMMENTS

	Raminea square
	4920
	State Forest
	Schistochila balfouriana
	Recent record (1980) on the Adamsons Peak track near the car park.

	Geeveston square
	4922
	Mainly private land, but there is some State Forest on the Higher ground.
	Chilsocyphus connatifolius
	Wet forests in the Geeveston area, no exact location.

	
	
	
	Funaria hygrometrica var. calvescens
	Geeveston area, no exact location.

	Longley square
	5124
	No public land available.
	Riccardia nitida*
	

	
	
	
	Bryum creberrimum
	Old records, no exact locations

	Murdunna square
	5724
	State forest
	Lepidozia cupressina
	Single record from the Blackman River on the Forestier Peninsula (Prosser 771461).

	
	
	
	Radula retroflexa var. fauciloba
	Old record, Wellard Rivulet, Forestier Peninsula, near its mouth on private land.

	Fortescue square
	5722
	State Forest and Fortescue Forest Reserve.
	Heteroscyphus lyalli
	

	
	
	
	Radula retroflexa var. fauciloba 
	Old record, near the junction of the Fortescue Bay Road and Tasman Highway.  May well occur in State Forest in the area.

	
	
	
	Riccardia prehensilis*
	No exact locations, found near Fortescue Bay.

	Prosser River
	5628
	River Reserve
	Riccia crozalsii
	Confined to rocks along the River.

	Blue Tier square
	5843
	State Forest
	Plagiochila wattsii
	Single record from Pioneer track, Blue Tier (820m contour) in State Forest.

	
	
	
	Campylopodium lineare
	Old record from Blue Tier, no exact location.

	St. Patricks Head square
	6039
	State Forest
	Chiloscyphus herzogii*
	Collected between St. Helens and St. Marys, no exact location.

	
	
	
	Heteroscyphus moorei
	St. Patricks Head area, no exact location.

	Avenue River square
	5940
	State Forest
	Barbula luteola
	No exact location.

	Mount Direction (West Tamar)
	5043
	Mount Direction Historic Site
	Papillaria flexicaulis
	Old record from Mount Direction.

	North Esk Square
	5141
	Mostly cleared private land, but small areas of State Forest and Timber Reserve.
	Campylopus flindersii
	Single record from near Launceston, no exact location.

	
	
	
	Cryphaea tenella
	No exact location.


(Table 3.3. Continued)

	LOCATION
	10 KM GRID 
	RESERVE OPTIONS
	SPECIES
	COMMENTS

	Westbury
	4840
	Cleared private land.
	Papillaria flexicaulis
	Old Record from around Westbury.

	Montana Plains square
	4639
	Mostly cleared private land, but small areas of State Forest.
	Buxbaumia tasmanica
	

	
	
	
	Eccremidium exiguum
	

	
	
	
	Eccremidium minutum
	

	
	
	
	Papillaria flexicaulis
	Old records from Cheshunt

	Sheffield square
	4441
	Mostly private land and some small patches of State Forest.
	Barbula luteola
	No exact location.

	South Forest square
	3547
	Private land but State Forest nearby.
	Papillaria flexicaulis
	Old record from South Forest

	Gog Range square
	4440
	State Forest and substantial plantations.  There are a number of small State Reserves in the area also.
	Seligeria cardottii
	Found only on limestone, Dogs Head Hill (41o32’S 146o18’E).

	Zeehan square
	3636
	Crown Land
	Leptoscyphus excipulatus
	No exact location.

	Teepookana square
	3732
	State Forest (Forest Reserve & Crown Land in the 3632 square).
	Chiloscyphus cf. novae-zeelandiae var. grandistipulus
	Old record (1914) from the King River south of Queenstown.

	
	
	
	Cololejeunea laevigata
	Recent records (1994) from Teepookana forest south of the King River and the Anthony Rd.

	
	
	
	Colura saccophylla
	Recent records (1994) from Teepookana forest south of the King River and the Anthony Rd. There is also one record from rainforest on Bruny Island

	
	
	
	Campylopodium lineare
	Old record from the Dubbilbarril Railway Station on the Mount Lyell Line (42o12’S 145o24’E).

	Sandy Cape Square
	3141
	Protected area and Small area of State Forest.
	Colura pulcherrima var. bartlettii
	Sandy Cape, no exact location.

	Yarra Creek, King Island.
	2556
	Private land
	Balantiopsis convexiuscula*
	Only Tasmanian record is from King Island, near the mouth of the Yarra River.

	
	
	
	Leptodictyum riparium*
	Only Tasmanian record is from the Yarra River Valley on King Island


Table 3.4.  Distribution of species in the discretionary 10km x 10km grid squares.
	5118
	South Bruny Island square
	Commonwealth land
	Pottia starckeana
	Recent Record (1993) from Commonwealth land at the Cape Bruny Lighthouse.

	5622
	Port Arthur square
	State Forest
	Fissidens integerrimus
	no exact location

	
	
	
	Pyrrhobryum spiniforme
	Old Records from the Tasman Peninsula, Newmans Ck. (43o05’S 147o51’E). Private land sandwiched between State Forest.

	5623
	Koonya square
	Private land
	Fissidens integerrimus
	Tasman Peninsula, no exact location.

	
	
	
	Pyrrhobryum spiniforme
	

	4638
	Meander square
	State Forest
	Physcomitrium conicum
	

	5425
	Seven Mile Beach square
	Commonwealth Land and Seven Mile Beach Protected Area.
	Physcomitrium conicum
	Recent record, Milford property near Hobart Airport (Prosser 425579).

	5127
	Mangalore Tier square
	private land
	Pottia starckeana
	

	
	
	
	Pottia tasmanica
	Old record, no exact location.

	5227
	Pontville square
	Commonwealth land and Chauncey Vale Wildlife Sanctuary
	Pottia starckeana
	

	
	
	
	Pottia tasmanica
	Old record, no exact location.

	5128
	Dysart square
	Crown Land
	Barbula leumannii
	Pontville, no exact location.

	5144
	Lebrina square
	Crown land and Railway Reserve.
	Papillaria nitens
	Old record - Denison Gorge.

	5330
	Lake Tiberius
	Lake Tiberius Game Reserve
	Ricciocarpos natans
	Recent record (1989) from the northern end of Lake Tiberius.

	5430
	Whitefoord square
	Private land, State Forest.
	Ricciocarpos natans
	No exact location.

	5041
	Trevallyn square
	Trevallyn State Recreation Area
	Frullania pycnantha
	Old Record Cataract Hill (41o27’S 147o07’E).

	4844
	Beauty Point square
	West Arm River Reserve
	Ricciocarpos natans
	No exact location.

	4845
	Low Head square
	Private land
	Ricciocarpos natans
	No exact location.

	4944
	Tippogoree Hills square
	State Forest
	Papillaria nitens
	No exact location.  Mt Direction Historic Site may be an option for reserving this species.

	5848
	Cape Portland
	Private land including Cape Portland Wildlife Sanctuary
	Barbula leumannii
	Old record, Cape Portland.  Private wildlife sanctuary?

	5043
	Mt. Direction (West Tamar) square
	Mt. Direction Historic Site.
	Papillaria nitens
	Old record, Mt. Direction in the West Tamar.

	4139
	Montana square
	Mostly cleared private land, but some small patches of State Forest.
	Physcomitrium conicum
	Old record, Leiths Creek (41o38’S 146o35’E). Private land

	3241
	Pedder River square
	Arthur Pieman Protected Area and State Forest.
	Frullania pycnantha
	No exact location.

	3638
	Wilson River square
	Crown Land and Deferred Forest
	Frullania pycnantha
	No exact location.


Table 3.5  The distribution of unreserved liverwort and moss taxa in 10 x 10 km grid squares containing species with only one occurrence (*=doubtful inclusions).
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Table 3.6  The distributions of unreserved taxa of liverwort not picked up by the squares in table 3.3
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Table 3.7  The distributions of unreserved taxa of mosses not picked up by the squares in table 3.3
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Figure 3.1. 10 x 10km grid squares containing unreserved mosses and liverworts.
Ecological Correlates for Unreserved Tasmanian Bryophytes.
Most of the Tasmanian moss and liverwort species are confined to predominantly moist habitats, usually in rainforest, alpine vegetation and wet eucalypt forest.  No unreserved taxa are known from alpine vegetation, which is almost completely reserved in Tasmania.  Few of the grid squares important for further reservation of moss and liverwort species contain much rainforest, another well-reserved vegetation type.  It is interesting that those selected grid squares with substantial areas of rainforest are in the Blue Tier and Teepookana areas, which have also been identified as important refugia in glacial times (Kirkpatrick & Fowler 1996). Many of the selected grid squares have large areas of wet eucalypt forest, often including communities not well-represented in the current secure reserve system.  However, a large proportion of the selected grid squares are largely covered by dry eucalypt forest.  There is no doubt that the proportionate representation of unreserved bryophyte species in this vegetation types exceeds the proportionate representation of species as a whole.

Role of Bryophytes in Biodiversity and Ecology

There are over 700 bryophyte taxa recorded for Tasmania.  The bulk of the data for these species is from the western half of Tasmania where rainforest, mixed forest, wet forest and buttongrass are the predominant vegetation types.  Rainforest contains a particularly diverse bryophyte flora with over 230 species recorded (Jarman & Kantvilas 1995).  The importance of bryophytes to the biodiversity of Tasmanian rainforests is demonstrated in a recent study of epiphytes on a fallen Huon pine (Lagarostrobos franklinii), on which 55 bryophytes were recorded (Jarman & Kantvilas 1995).

The best understanding of the biodiversity of bryophytes in Tasmanian vegetation types is from the perhumid cool regions, information from the drier regions is very poor in comparison.  This is unfortunate, as it is these regions which have experienced the greatest exploitation since European settlement.  Preliminary investigations indicate a relatively diverse bryophyte flora, with the richness of moss species being greater than that of liverworts. 
Studies into the ecology of bryophytes indicate that they may have a substantial and distinctive influence within the environments where they are common (Longton 1984).  There are several important ecological roles of bryophytes including the uptake and incorporation of nutrients within their tissues (Rieley et al., 1979; Vitt 1979; Longton, 1984), influencing soil temperatures (Edward & Miller, 1977) and site hydrology (Longton, 1984), provision of seedling substrate (Marsh & Koerner 1972) or the inhibition of germination and/or maturation (Cross 1981; Keizer et al., 1985; Nakamura, 1987), an ability to reduce slope instability (Leach, 1931) and the provision of habitat for invertebrates (Suren 1991).

There are few studies into the ecological role of bryophytes in Tasmanian forests. These are confined to responses following fire (Cremer & Mount 1965; Brasell & Mattay 1984; Brasell et al. 1986; Duncan & Dalton 1982; Askey-Doran 1990).  The taxonomic literature often provides habitat information which gives an insight into the ecology of particular species.
Causes of Rarity in Tasmanian Bryophytes

The very nature of bryophytes, including their small size, cryptic habits and taxonomic difficulties, have contributed to their neglect by plant conservationists in Tasmania and Australia.  With little knowledge about species and population ecology, biology and responses to different environmental effects, it has been virtually impossible to integrate their conservation management needs with those of the higher plants.  These factors, combined with a lack of field sampling across the range of environments and land tenures occurring in Tasmania, give the impression that many bryophyte species are rarer than might actually be the case.  To date most of the field sampling conducted in Tasmania has been in rainforest, and this has been only on a localised scale, and in the state's reserve system.  Whilst Tasmania has more knowledge about the distribution of its bryophyte flora than anywhere else in Australia, over half of this flora is still recorded only in twenty or less 10x10 km grid squares.

There are over eighty species of Tasmanian bryophytes for which there are no voucher specimens, but which have been recorded in the literature.  Some of these species may be extinct, others may be synonyms for species that have records, whilst others may represent parallel names for species that have been identified without the knowledge of an earlier identification.  As with a number of specimens held at HO, there is likely to be a proportion of mis-identifications as well.  Compounding these problems is the fact that there may be only one specimen for a species and this is held in another herbarium.  Species may also be present in the HO but placed in the wrong family and therefore presumed to have no record.
Land Management Practices
Bryophytes, like the vascular plants, are exposed to natural and anthropogenic disturbances which affect their distributions.  One of the most significant impacts has been the loss or alteration of habitat, especially in areas used for forestry or agriculture.  Wholesale clearing of vegetation has an obvious and dramatic effect on the flora.  Between 1980 and 1988 an average of 6000 ha per annum was cleared in Tasmania, mostly in areas lacking an adequate reserve system (Kirkpatrick 1991).  There are more than 400 plant communities listed so far for Tasmania, of which 37% are regarded as being either poorly-reserved or unreserved (Kirkpatrick et al. 1995).  The majority of these communities are found in the drier regions of Tasmania, usually on land suitable for agriculture (Gilfedder & Kirkpatrick 1995).  Typical vegetation types found in these regions that contain high levels of poorly reserved or unreserved communities include; heath (40%), dry sclerophyll forest (41%), wetlands (56%) and grasslands and grassy woodland (72%) (Kirkpatrick et al. 1995).  These communities represent a diverse range of habitats for bryophyte species, and it is highly likely that there has been a reduction in the range of some species or extinction of others on either a regional or state-wide basis as a result of habitat removal or alteration.

The impact caused by alteration of habitat is not always obvious.  Changes to habitat include the loss of understorey, reduction of canopy cover, reduction or loss of groundcovers, absence of oldgrowth trees and a continuous regime of disturbance.  The impact of these changes upon bryophytes is poorly understood.  Work in the Midlands has demonstrated that the integrity of remnants is affected by the nature of the surrounding vegetation, and fire and grazing management (Gilfedder & Kirkpatrick 1993).  Condition of a remnant is not the sole determinant of species composition.  Management of remnant vegetation needs to include a wide range of remnants representative of different states of condition if it is to effectively conserve rare and threatened species (Kirkpatrick & Gilfedder 1995).  Similar strategies may be required for lower plants but the lack of information means care should be exercised when devising management plans.  Studies in Europe have shown that disturbance to forests may completely change both the species composition and life strategies employed by bryophytes (Orban 1992).  The original bryophyte species (perennial) may be replaced by cosmopolitan species (colonisers).  It has been argued that endangered perennial and colonist species are non-competitive and the destruction of natural habitat provides an opportunity for more aggressive species to replace them (Orban 1992).

The impacts of some forestry practices upon Tasmanian bryophytes are likely to be significant, ranging from changes in habitat through to total loss of habitat through logging.  Habitat is affected by fuel reduction burning, mechanical disturbance caused by road and landing construction/maintenance and removal of logs.

Fertilisers and pesticides are widely used in the agricultural regions of Tasmania.  However, little is known of their impacts on bryophytes.  These contaminants may be directly applied to bryophytes or arrive as a result of spray drift or surface runoff.  In Europe, studies have shown that there are both direct and indirect impacts on bryophytes which influence community composition through competition amongst bryophyte species and between higher and lower plants (Brown 1992).  For example, nitrogen application over a period of twenty years has been shown to completely change the dominance patterns of particular communities (Dirkse & Martakis 1992).  In Tasmania, these impacts may well favour a particular suite of species at the expense of others.  This is of concern, especially if those species are rare or have narrow ecological ranges. 

Rural Tree Decline
In Tasmania, all the forests of the low rainfall districts are affected by dieback to some extent (Neyland 1996).  This represents a significant proportion of Tasmania's native vegetation and includes trees with as little as 10% of branches dead through to complete tree death.  There are a number of factors which appear to contribute to dieback including the changing climate, possum and insect damage, and land management practices.  The loss of habitat or changes to micro-scale conditions through dieback is likely to be a significant impact upon bryophytes, especially those which have limited distributions or are restricted to specific habitats.  The level of impact is likely to vary depending on the extent of dieback within a patch of bush, and on past and present land management practices.  

Life History Strategies
Bryophyte species may be rare due to life history traits.  Studies of British mosses (Longton 1992) have shown that a higher proportion of monoecious species are rare than dioecious species.  Species which do not produce sporophytes are likely to be rarer than fruiting species, and this applies to both dioecious and monoecious species.  One apparent anomaly is that rarity or absence of sporophytes is much more prevalent in dioecious than in monoecious species.  Among the British species known to produce sporophytes, a higher proportion of monoecious species are rare than of dioecious species.

A number of the Tasmanian bryophyte species may well be at the edge of their environmental range.  These may include species which are common on the Australian mainland or in New Zealand but are rare in Tasmania.  Rabinowitz (1981) refers to such species as pseudo-rare, but, in order to identify such species, good ecological and distributional data are needed.  Numerous Tasmanian species (eg. Distichum capillaceum, Gigaspermum repens and Ditrichum strictum) have restricted distributions, and may well be on the edge of their environmental range.

Dispersal ability is an important influence upon rarity in plant species.  For bryophytes, microsite conditions are crucial.  Within Tasmania there are a range of species restricted to particular environments such as alpine (eg. Acromastigium verticale - Mt. Norold/Mt. Sprent),  aquatic (Clasmatocolea marginata), or substrate (Scorpidium scorpioides - alkaline pans in the southwest, Seligeria cardotti - limestone).  These limitations are compounded when populations become geographically separated as a result of habitat destruction.  Species which do not reproduce sexually are more likely to be restricted by their ability to disperse, and are likely to be confined to suitable habitats on a local scale (Hedderson 1992).  Such species may well account for a high proportion of rare species within the Tasmanian bryophyte flora.

Management of the Tasmanian Bryophyte Flora
Present Situation
Checklists have been published for Tasmanian liverworts (Ratkowsky 1987) and mosses (Dalton et al. 1991) and when used in conjunction with national lists (Scott & Bradshaw 1986; Streimann & Curnow 1989), provide an excellent basis to work from.  To date much of the work on Tasmanian bryophytes has been inventory based, with some assessment of conservation status.  The most extensive work has involved surveys of most statutory reserves (Forest Reserves excluded) with the aim of providing an assessment of the reservation status of Tasmanian bryophytes as part of a National Estate project (Moscal & Kirkpatrick 1995).

Currently there are no strategies for the management of lower plant species (Sphagnum excepted) either within Tasmania's reserve system or on private land.  This is in direct contrast to higher plants, into which large amounts of money and resources have and are being directed.  Much of the management prescriptions being advocated for higher plants, especially those present in remnant stands, may well be detrimental to bryophytes and other cryptogamic species.  This may well be especially true where a regime of burning and grazing is advocated.  Where there is uncontrolled clearing, burning, grazing and mechanical disturbance to native bush, land managers can only speculate what the likely impacts will be to bryophytes.

Except for work on the response of bryophytes to fire (Brassell 1984; Brassell et al. 1986; Duncan & Dalton 1982) there is no information regarding the impact of different land management practices on bryophytes in Tasmania.  A jointly funded (Forestry Tasmania/Department of Primary Industry and Energy), preliminary study of bryophytes in eucalypt forest may provide some indication of whether forestry operations have an impact on bryophytes, but this work, in its early stages, is inventory based.  The more critical aspects of the project, in terms of forestry impacts, have no guaranteed funding.  There are also a range of impacts associated with agriculture, mining, industrialisation and urbanisation about which we can only speculate.

Some of the less considered impacts associated with land use include pesticide and nutrient contamination.  These represent important issues, because chemicals are used for both ecological and for general land management purposes.  Weed control is an essential part of farm management and for preparing sites for rehabilitation.  It is widely accepted that aquatic invertebrates are a good indication of water quality.  Bryophytes may also prove to be sensitive, selective and convenient monitors of impacts from increased nutrient and pesticide levels (Brown 1992).  Additionally, the impact of weed species upon bryophytes is unknown, and there is only scant information regarding the distribution of introduced bryophytes within Tasmania.

Recommendations for Future Management
The highest priority areas for reservation
The areas listed below all have recent (1970-1996) collections of moss and/or liverwort species that are not known from any statutory reserve.  These areas are suggested as priority areas for possible reserve options.  A number of the locations are based upon inexact location records, and will require examination in the future to provide exact locations.  The areas are listed in order, firstly, of the number of unreserved species they contain and, secondly in order from more secure to less secure.

1. The Domain

This city park has populations of four unreserved species (Riccia crystallina, Eccremedium minutum, Phascum tasmanicum var. tasmanicum and Pottia truncata) and old records of one other (Riccia tasmanica).

2.  Sandy Cape area

One unreserved species (Colura pulcherrima var. bartlettii) is found in this area.  The tenure is non-statutory reserve (Protected Area).  A second species (Frullania pycnantha) may also occur in the area.

3. Teepookana

The site in the Teepookana forest studied by Jarman and Kantvilas (1995) contains two unreserved species (Chiloscyphus cf. novae-zeelandiae and Cololejeunea laevigata).  The tenure is State Forest.

4. Blue Tier

At least two unreserved species (Plagiochila wattsii and Campylopodium lineare) are found in State Forest on Blue Tier.

5.  The Prosser River/Paradise Gorge

One unreserved species (Riccardia crozalsii) is found in this steep, rocky, but privately owned area.

6.  Yarra Valley forests, King Island

Two unreserved species (Balantiopsis convexiuscula and Leptodictyum riparium) are found in these privately owned forests, but the identification of both requires verification.

7.  Upper Browns River

Two unreserved species (Megaceros flagellaris and Calyptrochaeta flexicollis) are found along Browns River where it parallels Summerleas Road.  The area is privately owned.

8.  Trevallyn State Recreation Area

This non-statutory reserve contains one unreserved species (Frullania pycnantha).

9.  The forest at the start of the Adamsons Peak track contains one unreserved species (Schistochila balfouriana).  The tenure is State Forest.

10.  Brown Mountain (near Runnymede)

One unreserved species is found in this area of State Forest.

11.  Chimney Pot Hill

One unreserved species (Campylium polygamum) is found in this non-statutory reserve.

12.  Dogs Head Hill, in State Forest, supports one unreserved species (Seligeria cardottii).

13.  Forestier Peninsula

At Prosser (GR 771461) one unreserved species (Radula retroflexa var. fauciloba) was collected.

14.  Bruny Island Lighthouse Reserve

One unreserved species (Pottia starckeana) is found on this Commonwealth land.

15.  Milford

One unreserved species (Physcomitrium conicum) is found on the private property ‘Milford’, south of Pittwater Bluff.

Other areas that may be important for the reservation of mosses and liverworts.
The areas indicated below represent pre-1920 collecting localities for unreserved taxa and grid squares that contain unreserved species not captured in the earlier section because of a lack of exact localities.  Records from cultural vegetation (e.g. exotic lawns, ditches) have been excluded in making these recommendations.  The areas are listed in no particular order.

1.  Mt Direction (Meehan Range SRA)

There have been early collections of unreserved species (Pottia truncata) from this locality which is in a non-statutory reserve.

2.  Mt Direction (east Tamar)

There have been early collections of unreserved species (Papillaria nitens) from this general locality which is partly private and partly non-statutory reserve.

3.  Knocklofty

At least one unreserved species (Riccia tasmanica) was collected last century from this locality, which is largely city park.

4.  King River Valley (3732)

There are early collections of unreserved species (Chiloscyphus cf. novae-zeelandiae) from this locality, which is in the same grid square as Teepookana.

5.  Lake Tiberias Game Reserve

One unreserved species (Ricciocarpus natans) may occur in this reserve.

6.  St Patricks Head State Forest (6039)

There are two unreserved species (Chiloscyphus herzogii and Heteroscyphus moorei) without exact localities that have been recorded for these forests.  

7. Crown Lands Act Reserve, Tinderbox Peninsula

There are two unreserved species that have been collected from this locality.

8. Mt. Koonya State Forest (5622)

This is the most likely area in which two unreserved species, not collected recently, might survive on non-private land.

9. Gog Range State Forest (4440)

One unreserved species is noted from this square, without exact locality  

Requirements for Future Research

While there are extensive data on the distribution of Tasmanian bryophytes within most of Tasmania's statutory reserve system, there is little information on the fate of rare and threatened species that occur outside reserves or are poorly reserved.  This study into the conservation status of Tasmanian bryophytes has shown there to be a large information gap for Tasmania's sub-humid agricultural regions.  Work in the remnant vegetation of these regions has shown them to contain plant species and communities of high conservation value.  However, the bulk of the work has concentrated on higher plant communities.  Consequently, recommendations regarding improved conservation management of these remnants have been directed to the higher plant communities with little consideration of the likely impacts to lower plants.  For example, the Midlands region of Tasmania is an important area for agriculture.  Remnant vegetation in this region is increasingly under pressure from current management practices, including clearing, grazing and the incidence of fire as well as other problems such as drought and dieback.  Recommendations based on this study, the previous study by Gilfedder and Kirkpatrick (1993) and studies currently underway regarding their management will help land managers to formulate sound management practices which will allow both the higher and lower plant components of remnant vegetation to be conserved.

Not all of Tasmania's rare and threatened bryophytes occur within remnant vegetation or are confined to areas used for agriculture.  Rare and threatened species have been identified within Tasmania's reserves, unreserved areas containing contiguous vegetation, and areas used for forestry.  Species with limited distributions, regardless of where they occur are at risk and require special management strategies.  For example, in the Tasmanian World Heritage there are six endangered or vulnerable higher plant species, three of which are the subject of research.  Rare and threatened bryophytes occurring in areas used for agriculture and forestry are especially threatened.  Management recommendations based on the ecological requirements and more accurate distributional data will reduce the threat to species from these land uses.

There are many species which have not been located since the turn of the century or are found in only a few locations.  Whilst some of these species may be synonyms for other species or are the result of misidentification, there are many which are regarded as correct determinations and in a number of situations represent the type specimen for the species.  For species with exact locations there is little knowledge regarding their ecological requirements.  The absence of this information makes it difficult to implement effective management and conservation strategies.  Future research programs should aim to improve our knowledge on the ecology, distribution and conservation status of Tasmanian bryophytes, and hopefully rediscover many of these "lost" species.  In summary, future work into the conservation of Tasmanian bryophytes needs to address a number of issues including:

(1) Improving current knowledge on the distribution of rare and threatened bryophytes.  Information on the distribution of bryophytes is required across the range of reserves and different land tenures, especially on private land.  There are still a number of statutory reserves including Forest Reserves which require surveying.  Priority should be given to species in the threatened categories (CR, EN, VU) and species for which there is inadequate information (DD).

(2) Identification of areas which are likely to provide for effective reservation of unreserved and poorly reserved bryophytes.  This will require verification of locations currently known as well as searches in areas other than those for which there are records.

(3) Extensive research into the ecology of rare and threatened bryophytes.  There is no information regarding the ecology of bryophytes which can be adequately incorporated into land management strategies.  Consequently, even current conservation management strategies may well be detrimental to lower plant communities;

(4) As with the lack of ecological information, there is no information regarding the impact of different land use practices upon bryophytes.  This information is vital if appropriate conservation management strategies are to be put in place.

(5) As a follow on from land use practices, information is required on the impact of current conservation management strategies upon bryophytes and to provide information as to how these strategies could be improved to benefit bryophytes as well as the higher plants.

(6) The Tasmanian Herbarium (HO) is an important resource, especially for the taxonomy and distribution of species.  However, much work is required to improve the accuracy of the species determinations.  However, this can be done systematically on a family by family basis that would produce valuable results over a short period.  Without support this work is unlikely to occur, and a valuable resource will be wasted.
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APPENDIX A: Key to Reserve Codes

AC
Alum Cliffs State Reserve

AR
Asbestos Range National Park

B
Mount Brown State Reserve

BL
Ben Lomond National Park

BN
Bruny Island Neck Game Reserve

CA
Cape Pillar State Reserve

CM
Cradle Mountain - Lake St. Clair National Park

CP
Central Plateau Conservation Area

CR
Cape Raoul State Reserve

CW
Mount Cameron West Aboriginal Site

DA
Douglas Apsley National Park

DB
Drys Bluff Forest Reserve

EF
Epping Forest Conservation Area

ER
East Risdon Nature Reserve

F
Freycinet National Park

FC
Fluted Cape State Reserve

FD
Ferndene State Reserve

HG
Holwell Gorge State Reserve

HM
Hartz Mountain National Park

KF
Kentford Forest State Reserve (King Island)

L
Labillardiere State Reserve

LB
Lime Bay Nature Reserve

LF
Liffey Falls State Reserve

LV
Lavinia Nature Reserve (King Island)

M
Maria Island National Park

MA
Marakoopa Cave State Reserve

MB
Mount Barrow State Reserve

MF
Mount Field National Park

MM
Mount Montgomery State Reserve

MR
Mount Roland Protected Area

MW
Mount William National Park

NG
Notley Gorge State Reserve

NU
Nut State Reserve

PR
Pieman River State Reserve

RC
Rocky Cape National Park

S
Strzelecki National Park

SC
South Cala Nature Reserve

SR
Seal Rocks State Reserve (King Island)

SW
Southwest National Park

TNR
Truchanas Nature Reserve

TU
Tunbridge Lagoon Nature Reserve

WE
Mount Wellington Park

WI
Wingaroo (Flinders Island) Nature Reserve

WJ
Walls of Jerusalem National Park

WR
Wild Rivers National Park

WY
Wybalenna Historic Site (Flinders Island)

ur
Unreserved species

nr
No voucher records

APPENDIX B: Explanation of the IUCN Red List Categories.

Rules for categorising each bryophyte species have been altered for the purposes of this report to take into account the nature of the data.  That is, there is little information regarding population stability, extent of occurrence or numbers of mature individuals.  Life history strategies for bryophytes can be quite different to the higher plants and this in itself can produce problems in assessing their status.  The adapted rules are included in the explanation of each IUCN category.

Extinct (EX)

A taxon is Extinct when there is no reasonable doubt that the last individual has died.

For the purposes of this report, species (for which there are specimens) which have not been recorded for at least 50 years are regarded as extinct.

Extinct in the Wild (EW)

A taxon is Extinct in the wild when it is known only to survive in cultivation, in captivity or as a naturalised population (or populations) well outside the past range. A taxon is presumed extinct in the wild when exhaustive surveys in known and/or expected habitat, at appropriate times (diurnal, seasonal, annual), throughout its  historic range have failed to record an individual. Surveys should be over a time frame appropriate  to the taxon's life cycle and life form.

Critically Endangered (CR)

A taxon is Critically Endangered when it is facing an extremely high risk of extinction in the wild in the immediate future.

Classification Criteria (CR): 

Present in one secure reserve and 1-2 unreserved 10x10 km grid square and totalling no more than 3 grid squares or;

2 reserves and no unreserved squares or;

present in 1-3 unreserved squares only.

Endangered (EN)

A taxon is Endangered when it is not Critically Endangered but is facing a very high risk of extinction in the wild in the near future.

Classification Criteria (EN)

Present in 2 secure reserves and 1-3 unreserved 10x10 km grid squares and totalling no more than 5 grid squares or:

3 reserves and no unreserved squares or;

4-6 unreserved squares only.

Vulnerable (VU)

A taxon is Vulnerable when it is not Critically Endangered or Endangered but is facing a high risk of extinction in the wild in the medium-term future.

Classification Criteria (VU)

Present in 2-3 secure reserves and 3-6 unreserved 10x10 km grid squares and totalling no more than 8 grid squares or:

4-5 reserves and 0-1 unreserved squares or;

7-10 unreserved squares only.

Lower Risk (LR)

A taxon is Lower Risk when it has been evaluated and does not satisfy the criteria for any of the categories Critically Endangered, Endangered or Vulnerable. Taxa included in the Lower Risk category can be separated into three subcategories:

1. Lower Risk - Conservation Dependent (cd). 

Taxa which are the focus of a continuing taxon-specific or habitat-specific conservation programme targeted towards the taxon in question, the cessation of which would result in the taxon qualifying for one of the threatened categories above within a period of five  years.

Classification Criteria (LR - cd)

Present in 4-6 secure reserves and 6-15 unreserved 10x10 km grid square and totalling no more than 15 grid squares or:

6-10 reserves and no unreserved squares or;

11-15 unreserved squares only.

2. Lower Risk - Near Threatened (nt) 

Taxa which do not qualify for Conservation Dependent, but which are close to qualifying for Vulnerable.

Classification Criteria (LR - nt)

Present in 4-6 secure reserves and 16-20 unreserved 10x10 km grid square and totalling no more than 20 grid squares or:

11 or more reserves and no unreserved squares or;

16-20 unreserved squares only.

3. Lower Risk - Least Concern (lc). 

Taxa  which do not qualify for Conservation Dependent  or Near Threatened.

Classification Criteria (LR - lc)

Present in more than 20 10x10 km grid squares 

Data Deficient (DD)

A taxon is Data Deficient  when there is inadequate information to make a direct, or indirect, assessment of its risk of extinction based on its distribution and /or population status. A taxon  in this category may be well studied, and its biology  well known, but appropriate data on abundance and/or  distribution  is lacking. Data Deficient  is therefore not a category of threat or Lower Risk. Listing of taxa  in this category indicates that more information is required and acknowledges the possibility  that future research will show that threatened classification is appropriate. It is important to make  positive use of whatever data are available. In many cases great care should be exercised in choosing between DD and threatened  status. If the range of a taxon  is suspected to be relatively circumscribed, or if a considerable period of time had elapsed since the last record of the taxon, threatened status may well be justified.

There are many species recorded by bryologists at the turn of the century which may be either synonyms or a mis-application of a name currently in use.  These species are difficult to verify as there are no specimens held at the Tasmanian Herbarium.  However, the records are taken from published literature and as such are accepted as valid.  These species are categorised as being Data Deficient.
Not Evaluated (NE)

A taxon is Not Evaluated when it has not yet been assessed against the criteria.
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